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(54) RESIN COMPOSITION AND FILM FORMING MATERIAL THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin composition having an improved reliability by 
reducing the amount of an oozed defoaming agent around a resin film, and to provide a resin film 
thereof. 

SOLUTION: This resin composition having a thixotropic property is obtained by a treatment 
wherein a, solvent treating liquid, an inorganic filler and a defoaming agent are heated and 
dispersed into a resin solution. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resin constituent which the resin solution was made to carry out heating 
distribution of solvent processing liquid, an inorganic filler, and the defoaming agent, and was 
processed. 

[Claim 2] The resin constituent according to claim 1 whose resin in a resin solution is polyimide 
resin, polyamidoimide resin, polyamide resin or denatured polyimide resin, polyamidoimide resin, 
or polyamide resin. 

[Claim 3] The resin constituent according to claim 1 or 2 whose solvent processing liquid is a 
silicone oligomer solution which has two or more siloxane repeat units, and has one or more 
functional groups which react to an end with the hydroxyl group of an inorganic filler front face, 
and by which three-dimension bridge formation was carried out. 

[Claim 4] The resin constituent of claim 1 - 3 any 1 term publication whose kinematic viscosity 
of the silicone oligomer solution by which three-dimension bridge formation was carried out is 
1.55 or more mPa-s in 20% of solid content among a gamma-butyrolactone solvent. 
[Claim 5] The resin constituent of claim 1 - 4 any 1 term publication whose solvent processing 
liquid is 0.1 weight section - 10 weight section in a part for a solvent processing liquid-solid form 
to the inorganic filler 1 00 weight section. 

[Claim 6] The coat formation ingredient containing a resin constituent claim 1 - given in 6 any 1 
terms. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the coat formation ingredient containing the 
resin constituent and it suitable for the methods of application, such as a screen printer, a 
dispenser, and a spin coater, which have thixotropy nature. 
[0002] 

[Description of the Prior Art] In recent years, in the field of electronic parts, polyimide resin, 
polyamidoimide resin, polyamide resin, etc. are used instead of the epoxy resin as resin which is 
excellent in thermal resistance, an electrical property, and moisture resistance from the 
correspondence to a miniaturization, thin-shape-izing, and improvement in the speed. These 
resin has upright resin structure, and when it uses for a thin film base material, the base material 
after hardening is large, and curvature and the hardening film lack in flexibility, and while it is 
inferior to flexibility, they have a title. Then, in order to improve low curvature nature and 
flexibility, **** and the denatured polyamidoimide resin (a Japanese-Patent-Application-No. No. 
244066 [ 60 to ] official report, JP,8-12763,A, JP,7-196798,A) formed into the low elastic 
modulus are proposed are good in resin. 

[0003] Although the inorganic filler was directly distributed in order to give thermal resistance to 
these resin, and to give the workability at the time of spreading, and the configuration holdout 
after spreading for the amount epoxy resin of macromolecules again, it was not desirable in 
respect of printing nature or workability. Moreover, since the resin solution was made to 
distribute an inorganic filler in the state of direct fine particles, there was a problem which 
inorganic fillers condense secondarily. 

[0004] Conventionally, as the technique of raising the dispersibility of an inorganic filler, there is 
a method of using ** Li and the inorganic filler which processed the front face beforehand for 
processing agents other than the mechanical process approaches, such as 3 rolls and a filter, 
such as a coupling agent. However, the surface treatment inorganic filler had high cost, and since 
the class of surface treatment inorganic filler marketed was also restricted very much, it was 
difficult [ it ] to choose the surface treatment inorganic filler suitable for various resin 
combination. 

[0005] Moreover, when processing an inorganic filler, after being immersed or spraying an 
inorganic filler with a spray etc., stoving of it is usually carried out to the diluted solution of a 
processing agent. There are the following two problems in this desiccation process. One is a 
coupling agent's oligomerizing on the front face of a processing inorganic filler, and forming a 
physical adsorption layer in it. Since an inorganic filler condenses another, it is forming an 
uneven processing layer and it is necessary to pulverize it at the time of the combination to a 
resin solution etc. It is because such a physical adsorption layer and an uneven processing layer 
reduce the adhesive property of an interface and are inconvenient, when coat formation is 
carried out. 

[0006] Moreover, although a silicone system defoaming agent is used in order to raise the 
entrainment of the bubble at the time of screen— stencil, and the bubble omission nature after 
film formation when the method of application using a screen printer is used, a silicone system 
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defoaming agent oozes out during hardening at a film front face or a film periphery, and the 
problem which does a bad influence at the time of adhesion processing of the circuit by 
subsequent resin etc. generates it. Furthermore, when a non-silicone nature defoaming agent is 
used independently, the entrapment of the bubble at the time of screen-stencil and the bubble 
omission nature after film formation fall. Moreover, if a silicone system defoaming agent is used, 
a silicone system defoaming agent oozes out to a film front face or a film periphery at the time 
of hardening, at the time of the closure of components and the adhesion of a circuit which are 
carried out to a subsequent process, HAJIKI etc. will occur, or there will be a problem of 
adhesion falling, and the dependability of a product will fall at it 
[0007] 

[Problem(s) to be Solved by the Invention] This invention raises the entrainment nature of the 
bubble at the time of printing, and the bubble omission nature after printing, and aims at offering 
the coat formation ingredient containing the resin constituent and it which reduced the 
defoaming agent which oozes out to the hardening film and a hardening film periphery 
[0008] 

[The means for solving invention] This invention offers the coat formation ingredient containing 
the resin constituent which the resin solution was made to carry out heating distribution of 
solvent processing liquid, an inorganic filler, and the defoaming agent, and was processed, and 
the resin constituent concerned. 

[0009] This invention moreover, in the solution of the silicone oligomer which has two or more 
siloxane repeat units, and has one or more functional groups which react to an end with the 
hydroxyl group of an inorganic filler front face and by which three-dimension bridge formation 
was carried out beforehand The solvent processing liquid which added the inorganic filler which 
processed the front face Polyimide resin, [0010] also about the coat formation ingredient 
containing the resin constituent concerned which has the thixotropy nature which it makes it 
come to distribute in the resin solution containing polyamidoimide resin, polyamide resin or 
denatured polyimide resin, polyamidoimide resin, or polyamide resin Setting to this invention, a 
resin solution means the solution which dissolved or diluted resin to solvents, such as gamma- 
butyrolactone. As a solvent, the boiling points, such as carbitol, carbitol acetate, butyl carbitol, 
butyl carbitol acetate, diethyl carbitol, dimethyl carbitol, 3-methyl-3-methoxybutanol, 3-methyl- 
3-methoxy butyl acetate, and ethylene-glycol-monobutyl-ether acetate, can use a solvent 150 
degrees C or more. Thermosetting or thermoplastic resin can be mentioned as resin in the resin 
solution in this invention. As thermoplastics, phenoxy resin, acrylic resin, etc. are desirable. 
Moreover, as thermosetting resin, an epoxy resin, phenol resin, polyimide resin, polyamidoimide 
resin, polyamide resin, etc. are desirable. The polyimide resin from a viewpoint of thermal 
resistance or electrical characteristics, polyamidoimide resin, or polyamide resin is the most 
desirable. 

[001 1] Moreover, you may denaturalize that the resin in a resin solution is good of **** and a 
low elastic-modulus-ized component, and polyimide resin, denatured polyamidoimide resin, or 
denatured polyamide resin is used suitably. 

[0012] Here, as **** and a low modulus-of-elasticity-ized component, silicone resin, 
polycarbonate resin, or polybutadiene can be mentioned, for example as it is good. As resin used 
for the resin solution in this invention, especially a desirable thing is polyamidoimide resin which 
denaturalized with polycarbonate resin. 

[0013] The polyamidoimide resin which denaturalized with polycarbonate resin can make the 1,6- 
hexanediol system polycarbonate diol of **** and a low modulus-of-elasticity-ized component 
etc. usually able to react that it is good with carboxylic acids, such as a terephthalic acid, 
isophthalic acid, and an adipic acid, can make the obtained dicarboxylic acid, the trivalent 
carboxylic acid which has the poly isocyanate and an acid-anhydride radical, or its derivative 
able to react, and can be obtained. 

[0014] In this invention, solvent processing liquid means the silicone oligomer solution which has 
a coupling agent solution or two or more siloxane repeat units, and has one or more functional 
groups which react to an end with the hydroxyl group of an inorganic filler front face and by 
which three-dimension bridge formation was carried out beforehand. This solvent processing 
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liquid may contain the solvent, namely, it can be diluted and used for it. 

[0015] Generally as a coupling agent, an epoxy silane system, an amino silane system, a cationic 
shiran system, a vinylsilane system, an acrylic silane system, mercapto silane systems, these 
multicomputer systems, etc. are [ a silane system coupling agent, a titanate system coupling 
agent, etc. ] in ** Li and a silane system KABBU ring agent. A coupling agent may use some 
kinds together. According to the coupling agent to be used, water, ethanol, etc. can be suitably 
used for the solvent of a coupling agent solution. 

[0016] A siloxane Li return unit is two or more pieces, and, as for silicone oligomer, what has 
one or more functional groups which react to an end with the hydroxyl group on front faces of a 
base material, such as inorganic and organic fiber, or the hydroxyl group of an inorganic filler 
front face is desirable. Although there is especially no limit in molecular weight, a frame, etc. of 
silicone oligomer, about two to 70 thing has the desirable polymerization degree of a siloxane 
unit. The polymerization degree of a siloxane unit is convertible from the weight average 
molecular weight by GPC. What carried out three-dimension bridge formation beforehand is used 
for silicone oligomer in order to make ** Li ****** printing nature and dispersibility discover. If 
the polymerization degree of the siloxane unit in this silicone oligomer is large, thermal 
resistance will fall that processing unevenness tends to happen. R2SiO 2/2 of 2 functionality, 3 
functionality, and 4 functionality siloxane unit, RSiO 3/2, and SiO 4/2 are following: [0017], 
respectively. 
[Formula 1] 



[0018] ( — or [ that R is the same here ] — or it differs and organic radicals, such as a methyl 
group, an ethyl group, a phenyl group, and a vinyl group, are meant — ) — structure [ like ] is 
meant. 

[0019] There is especially no limit, and the base material of silicone oligomer, the hydroxyl group 
of an inorganic filler front face, and the functional groups that react are general functional 
groups, such as an alkoxyl group and a silanol group, and it deals in them. Moreover, as for 
silicone oligomer, it is desirable to contain one or more kinds of siloxane units of three or more 
functionality in intramolecular, and also it is more desirable in 4 functionality siloxane unit being 
more than 1 5mol% of the whole silicone oligomer. Although silicone oligomer has carried out 
three-dimension bridge formation beforehand, the thing made to react to extent which will not be 
in the gel state before combination for solvent processing liquid and other resin constituent 
components is used for it. For that, it can adjust by changing reaction temperature, reaction 
time, an oligomer presentation ratio, a class, an amount of a catalyst, etc. It is desirable to be 
able to mention an acetic acid, a hydrochloric acid, a maleic acid, a phosphoric acid, etc., and to 
compound in these acidic solutions as a catalyst for compounding silicone oligomer. An above- 
mentioned coupling agent can be added in the synthetic process of silicone oligomer. 
[0020] As a solvent in the case of diluting and using solvent processing liquid Preferably An 
ether system solvent, for example, diethylene-glycol wood ether, Diethylene-glycol diethylether, 
triethylene glycol wood ether, Triethylene glycol diethylether, sulfur solvent For example, 
dimethyl sulfoxide, diethyl sulfoxide, a dimethyl sulfone, A sulfolane, ester solvent, for example, 
gamma 1 butyrolactone, cellosolve acetate, It is independent, or ketone solvent, for example, a 
cyclohexanone, a methyl ethyl ketone, an aromatic hydrocarbon system solvent, for example, 
toluene, a xylene, etc. can be mentioned, and two or more kinds of these can be used, combining 
them, moreover, there is especially no limit and, as for the solid content concentration of solvent 
processing liquid, the class of processing agent, the coating weight to an inorganic filler, etc. 
should boil it — Li — although it can change suitably, 0.1 % of the weight - 50% of the weight of 
the range is desirable. 0.1-% of the weight Li — if few, it will be hard to discover the 
effectiveness of a processing agent, and if [ than 50 % of the weight ] more, thermal resistance 
etc. will tend to fall. 

[0021] the amount of the solvent processing liquid at the time of compounding the resin 
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constituent of this invention — the inorganic filler 100 weight section — receiving — a part for a 
solvent processing liquid-solid form — 0.1 weight section - 10 weight section — it is — further 
— desirable — 0.1 weight section - 5 weight section — it is 3 weight sections - 5 weight 
section most preferably. When solvent processing liquid is added more than 10 weight sections, 
adhesion with an under-filling agent or liquefied encapsulant falls. 

[0022] Various whiskers, such as a calcium carbonate, an alumina, titanium oxide, a mica, 
aluminum carbonate, an aluminum hydroxide, a magnesium silicate, an aluminum silicate, fused 
silica, a crushing silica, fumed silica, a barium sulfate, a glass staple fiber, boric-acid aluminum, 
and silicon carbide, etc. can be used for the inorganic filler used for the resin constituent of this 
invention. Moreover, some kinds of these may be used together and neither loadings nor 
especially the rate of a compounding ratio is also limited. 

[0023] As a defoaming agent used for the resin constituent of this invention, the silicone system 
defoaming agent and non-silicone system defoaming agent which are usually used can be used. 
Moreover, some kinds of defoaming agents may be used together. 

[0024] As a silicone system defoaming agent, for example KS-602A (Shin-Etsu Chemical Co., 
Ltd. make), KS-603 (Shin-Etsu Chemical Co., Ltd. make), KS-608 (Shin-Etsu Chemical Co., Ltd. 
make), FA600 (Shin-Etsu Chemical Co., Ltd. make), BYK-A506 (made in big KEM1 Japan, Inc.), 
BYK-A525 (made in big KEMI Japan, Inc.), and BYK-A530 (made in big KEMI Japan, Inc.) can be 
mentioned. 

[0025] Moreover, as a non-silicone system defoaming agent, BYK-A500 (made in big KEMI 
Japan. Inc.), BYK-A500 (made in big KEMI Japan, Inc.), BYK-A501 (made in big KEMI Japan, Inc.). 
BYK-A515 (made in big KEMI Japan, Inc.), BYK-A555 (made in big KEMI Japan, Inc.), etc. can be 
mentioned. 

[0026] Although loadings and the rate of a compounding ratio of a defoaming agent can be 
changed timely in consideration of the bubble entrainment nature and bubble omission nature at 
the time of screen-stencil, they are 0.5 % of the weight - 6% of the weight of the range 
preferably to the sum total weight of all the components at the time of compounding the resin 
constituent of this invention preferably to 0.1 % of the weight - 20% of the weight of the range, 
and a pan. 0.1-% of the weight ** Li — if low, it will be hard to discover the effectiveness of a 
defoaming agent, and if [ than 20 % of the weight ] more, thermal resistance, moisture resistance, 
etc. will tend to fall. 

[0027] Although the temperature which carries out heating distribution of solvent processing 
liquid, an inorganic filler, and the defoaming agent can be suitably changed into the resin solution 
of this invention in consideration of a distributed condition, the range of 30 degrees C - 100 
degrees C is desirable, and the range which is 40 degrees C - 60 degrees C is especially 
desirable. If lower than 30 degrees C t a defoaming agent will ooze, ** will become large, there is 
an inclination which an inorganic filler will condense if higher than 100 degrees C, and un- 
arranging arises. 

[0028] In the resin constituent of this invention, coloring agents, such as surfactants, such as 
epoxy resins and a leveling agent, a color, or a pigment, a thermostabilizer, an antioxidant, a 
flame retarder, and lubricant can also be added if needed, such as raising the workability at the 
time of coating, and the film property before and behind coat formation. Moreover, the resin 
constituent of this invention is suitably used as a coat formation ingredient. 
[0029] The resin constituent of this invention can be used also for the interlayer insulation film 
in the varnish for sheets combined with base materials, such as a varnish for for example, the 
overcoat material for electronic parts, a liquefied sealing agent, and enameled wires, a sinking-in 
varnish for electric insulation, a casting varnish, a mica, and glass fabrics, the varnish for MCL 
laminates, the varnish for friction materials, the printed circuit board field, etc., a surface 
protective coat, a solder resist layer, a glue line, etc. and electronic parts, such as a 
semiconductor device, and is suitably used as a coat formation ingredient. 
[0030] Generally the resin constituent of this invention has good thixotropy nature. Here, 
thixotropy nature is E mold viscometer and means that the viscosity ratios of 5rpm/20rpm are 
1.1 or more ratios. 

[0031] By carrying out heating mixing of the defoaming agent with solvent processing liquid, the 
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defoaming agent which oozes out at the resin coat edge is reduced, and the resin constituent 
and its resin coat of this invention have the effectiveness which was [ dependability / 
workability, ] excellent by the amount of HAJIKI becoming small at a subsequent process at the 
time of the closure of components, or adhesion of a circuit. 

[0032] The resin constituent for screen-stencil and coat formation ingredient of this invention 
have the property which was excellent in the above, and are used suitable for the interlayer 
insulation film in the sinking-in varnish for varnish electric insulation for the overcoat material for 
electronic parts, a liquefied sealing agent, and enameled wires, the varnish for laminates, the 
varnish for friction materials, the printed circuit board field, etc., a surface protective coat, the 
solder-resist film, a glue line, etc. and electronic parts, such as a semiconductor device. 
[0033] 

[Example] Although an example explains this invention below at a detail, in any semantics, this 
invention is not limited to these. 

[0034] Plaque eel CD-220 (trade name of Daicel Chemical Industries, Ltd. make and 1 ,6- 
hexanediol system polycarbonate diol) 2000.0g (100 mols), the 292.0 g (2.00 mols) adipic acid, 
and the 1 14.6 g xylene were put into the 31. 4 opening flask equipped with example 1 agitator, a 
cooling pipe with an oil separator, nitrogen installation tubing, and a thermometer, and it mixed. 
Removing the condensation water which carries out a byproduction, carried out the temperature 
up of the reaction mixture to 200 degrees C, it was made to react at 200 degrees C for 2 hours, 
and dicarboxylic acid A of acid-number 49.7 KOHmg/g was obtained. 
[0035] Next, after putting dicarboxylic acid A541.44g (0.24 mols) and 760.56g of gamma- 
butyrolactone obtained by 4 and 4-JIFE 2 RUMETAN diisocyanate 150.0g (0.60 mols), 69.1 2g 
(0.36 mols) of trimellitic anhydride, and said composition into the 21. 4 opening flask equipped 
with an agitator, a cooling pipe, nitrogen installation tubing, and a thermometer and carrying out a 
temperature up to it to 160 degrees C, it was made to react for 3 hours and the resin of number 
average molecular weight 12,000 was obtained. The obtained resin was diluted with gamma- 
butyrolactone and the polycarbonate denaturation polyamidoimide resin solution of 40 % of the 
weight of nonvolatile matters was obtained. In addition, the mole ratio of trimellitic anhydride / 
dicarboxylic acid A was 0.6/0.4. 

[0036] After mixing the solution, 1.1g of phosphoric acids, and 55.6g of distilled water which 
blended dimethoxy dimethylsilane 72g, tetramethoxy silane 72g, and methanol 36g with the glass 
flask equipped with churning equipment, the capacitor, and the thermometer, it agitated at 50 
degrees C for 8 hours, and silicone oligomer was compounded. The polymerization degree of the 
siloxane unit of the obtained silicone oligomer was 23. Gamma-butyrolactone was added to this 
silicone oligomer solution, and solvent processing liquid of 20 % of the weight of solid content 
was produced. 

[0037] As opposed to the pitch 100 weight section of the obtained polycarbonate denaturation 
polyamidoimide resin solution A barium sulfate ( trade name by Sakai Chemical Industry Co., Ltd.: 
B-30) 20 weight sections, A silicone system defoaming agent ( trade name by Shin-Etsu 
Chemical Co., Ltd.: KS-603) Three weight sections. Solvent processing liquid is blended so that it 
may become the solid content 10 weight section to a barium sulfate. Add solvents, such as 
gamma-butyrolactone, if needed, stir at 50 degrees C for 1 hour, and the pitch 1 00 weight 
section of a polycarbonate denaturation polyamidoimide resin solution is received further. 20 
weight sections were added, Ep-1004 (the trade name by oiHzed shell epoxy incorporated 
company, the bisphenol A mold epoxy resin) was stirred for 1 hour, and the polyamidoimide resin 
paste was obtained. 

[0038] Except having made the addition of a silicone system defoaming agent into 1 weight 
section in example 2 example 1, the completely same actuation as an example 1 was performed, 
and the polyamidoimide resin paste was obtained. 

[0039] Except having made the addition of 1 weight section and a non-silicone system defoaming 
agent (big KEMI Japan [, Inc. ] trade name: BYK-A555) into 5 weight sections for the addition of 
a silicone system defoaming agent in example 3 example 1 , the completely same actuation as an 
example 1 was performed, and the polyamidoimide resin paste was obtained. 
[0040] As opposed to the pitch 100 weight section of the polycarbonate denaturation 
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polyamidoimide resin solution obtained like example of comparison 1 example 1 The barium- 
sulfate 20 weight section and solvent processing liquid are blended so that it may become the 
solid content 10 weight section to a barium sulfate. Add solvents, such as gamma-butyrolactone, 
if needed, stir at 50 degrees C for 1 hour, and the pitch 100 weight section of a polycarbonate 
denaturation polyamidoimide resin solution is received further. Three weight sections were added 
for the silicone system defoaming agent 20 weight sections were added for Ep-1004, it stirred 
for 1 hour, and the polyamidoimide resin paste was obtained. 

[0041] Except having considered as the addition 1 weight section of a silicone system defoaming 
agent in the example 1 of example of comparison 2 comparison, the completely same actuation 
as an example 1 was performed, and the polyamidoimide resin paste was obtained. 
[0042] Except having considered as the addition 1 weight section of a silicone system defoaming 
agent, and the addition 5 weight section of a non-silicone system defoaming agent in the 
example 1 of example of comparison 3 comparison, the completely same actuation as an example 
1 was performed, and the polyamidoimide resin paste was obtained. 

[0043] The property of the polyamidoimide resin paste obtained in an above-mentioned example 
and the above-mentioned example of a comparison and a polyamidoimide resin constituent was 
measured by the following approach, and the result was shown in the table. 
[0044] On the glass plate of 2mm of film periphery HAJIKI nature, print the obtained 
) polyamidoimide resin paste with a printing machine ( trade name by new long incorporated 
company: LS-34GX), and the mesh version (Made in Murakami 150 meshes), and 10mm angle is 
printed by print-speed 100 mm/sec. Color check liquid ("super check UP-ST" by Marktec, Inc.) 
is sprayed on the polyamidoimide resin coat obtained by carrying out heat hardening for 60 
minutes at 1 20 degrees C under the air ambient atmosphere for 2 seconds. After leaving it for 30 
minutes at the room temperature in an air ambient atmosphere, the amount of HAJIKI of the 
polyamidoimide resin coat periphery on a glass plate was measured with the omnipotent 
projector (one 50 times the scale factor by NIKON CORP. of this). (The amount of HAJIKI is 
shown by the distance (mm) from the membrane end section to the color check liquid at the 
time of HAJIKI arising in color check liquid with a defoaming agent) 
[0045] 

[Table 1] , 
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[0046] when the resin constituent of examples 1 -3 carried out heating mixing of the defoaming 
agent, it became clear to have the effectiveness which was [ that the amount of HAJIKI is alike 
and ] small, and was excellent compared with the resin constituent of the examples 1-3 of a 
comparison from the above result. 



[Translation done.] 
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